Isolation and characterization of an inhibitor of ribosome-dependent GTP hydrolysis by elongation factor G.
Two inhibitors of ribosome-dependent GTP hydrolysis by elongation factor (EF)G were found in the ribosome wash of Escherichia coli strain B. One of these inhibitors was purified to homogeneity and characterized. The isolated inhibitor was found to consist of two polypeptide subunits with apparent molecular masses of 23 kDa and 10 kDa. Inhibition of EF-G GTPase could not be overcome by increasing amounts of the elongation factor or high concentrations of GTP, but was reversed by large amounts of ribosomes. The effect of the inhibitor was reduced by increasing concentrations of either 30S or 50S ribosomal subunits. EF-G-dependent GTPase of 50S ribosomal subunits was not affected by the inhibitor. These findings clearly show that the inhibitor interferes with the modulation of EF-G GTPase activity by the interactions between 30S and 50S ribosomal subunits. Under conditions, where 30S CsCl core particles are able to associate with 50S subunits and to stimulate EF-G GTPase, the effect of the inhibitor was considerably reduced when intact 30S ribosomal subunits were substituted by 30S CsCl core particles. This finding indicates that 30S CsCl split proteins are important for the action of the inhibitor and that the inhibitor does not affect the EF-G GTPase merely by interfering with the association of ribosomal subunits. Furthermore, poly(U)-dependent poly(phenylalanine) synthesis was considerably less sensitive to the inhibitor than EF-G GTPase. When ribosomes were preincubated with poly(U) and Phe-tRNA(Phe), poly(phenylalanine) synthesis was considerably less affected by the inhibitor, whereas EF-G GTPase was still sensitive.